This study explored whether the effects of implementation intentions on increasing fruit and vegetable intake were moderated by dietary restraint. 208 participants were randomly allocated to control or implementation intention conditions where they were asked to write down when, where and how they would increase their fruit and vegetable intake. Implementation intentions increased fruit and vegetable intake but only in participants scoring low (not high) on rigid dietary restraint. Motives underlying fruit and vegetable consumption may be different for restrained and unrestrained eaters. Efforts to increase their intake may need to be tailored, e.g. through motivational rather than situational cues.
Introduction
Intentions are strong predictors of behaviour (Armitage & Conner, 2001) although social cognition models such as the Theory of Planned Behaviour (TPB: Ajzen, 1991 ) cannot explain how individuals translate intentions into actions. Gollwitzer (1999) distinguishes between goal intentions (the specification of an end goal, e.g. "I intend to reach x") and implementation intentions (the specification of the when, where and how that will lead to goal attainment, e.g. "When situation x arises, I will perform y"). Meta-analysis shows that implementation intentions have a medium-to-large effect on behaviour (d = .65) (Gollwitzer & Sheeren, 2006) .
Eating 5 or more portions of fruit and vegetables every day has significant health benefits (Foods Standards Agency, 2006) and so forms the basis of the UK recommended daily amount (RDA). Studies generally show that implementation intentions can increase fruit and vegetable consumption in adult, student and adolescent samples (de Nooijer, de Vet, Brug, & de Vries, 2006; Gratton, Povey & ClarkCarter, 2007; Kellar & Abraham, 2005; Prestwich, Ayres, & Lawton, 2008; Stadler, Oettingen, & Gollwitzer, 2010 ) although a study with cardiac patients found no such effect (Jackson, Lawton, Knapp, Raynor, Conner, Lowe, & Closs, 2005) . However, improvements are modest (around ½ portion per day)and the effectiveness of implementation intentions in increasing the number of people eating RDA (rather than simply increasing the average number of portions eaten in a population) is uncertain.
Another question concerns the impact of dietary restraint on the effectiveness of implementation intentions. Dietary restraint refers to cognitively mediated efforts to combat the urge to eat because of concerns about weight and shape (Herman & Mack, 1975) . Since fruit and vegetables are low in fat, restrained eaters might be particularly susceptible to efforts to increase their consumption. However, dieting includes both healthy (e.g. eating more fruit and less fat) and unhealthy (e.g. skipping meals, fasting) dietary practices (Lattimore & Halford, 2003) . It can also lead to a rebound effect where restrained eaters consume more calories and gain more weight than unrestrained eaters, particularly when stressed (Roberts, Troop, Connan, Campbell & Treasure, 2007) .
So it is possible that, in spite of plans to eat healthily, restrained eaters may be less successful at implementing these plans. This study explores the effects of rigid dietary restraint (associated with eating disturbances and binge eating) and flexible dietary restraint (associated with successful weight loss and maintenance) (Westenhoefer, Stunkard & Pudel, 1999) . Therefore, while the simplicity of implementation intentions is appealing, its impact on consumption of fruit and vegetables is not certain. This study determines whether implementation intentions increase eating fruit and vegetables to RDA and whether they are equally effective in both restrained (rigid versus flexible) and unrestrained eaters.
Method

Participants
A total of 220 non-vegetarian university students were recruited via lectures and snowballing although 12 did not complete the 1 week follow-up. Of the remaining 208 participants, 67 were men and 141 were women. Mean age was 20.5 (s.d. = 2.3) and mean BMI was 22.8kg/m 2 (s.d. = 4.9). Most participants were white (47%), black (27%) or Asian (24%) and most were single (64%) or had a boyfriend/girlfriend (33%) with only 3% married or cohabiting.
Measures
TPB variables: Attitude was assessed using 2 items, subjective norms using 1 item and perceived behavioural control (PBC) using 6 items. Intention to eat more fruit and vegetables was assessed by a single item, "I intend to eat more fruit and vegetables in the next few days". All items were rated on 5-point scales ranging from 1-strongly disagree to 5-strongly agree and variables were created by calculating means of each item.
Dietary restraint was assessed using the 14-item Cognitive Restraint Scale (Westenhoefer et al, 1999) assessing both rigid and flexible dieting. Scores range between 7-18 and 7-24 for flexible and rigid control respectively.
Intake of fruit and vegetables were assessed on scales ranging from 0 (no portions) to 4 (4 or more portions) (Prochaska & Sallis, 2004) . Scores for fruit and vegetable intake were summed giving values ranging from 0 to 8 and recoded as a categorical variable indicating whether participants met recommended daily amounts or not (RDA  5). The measure at baseline asked about average daily intake over the previous week. The follow-up measure asked about daily intake, measured on 5 consecutive days.
Internal reliabilities for multi-item scales were between .65 and .80. Questionnaires have established validity apart from the TPB questionnaire which was developed for the present study. Higher scores mean more of the construct in all measures.
Procedure
Following ethical approval from the relevant ECDA at the University of Hertfordshire, participants were randomly allocated to control (n = 99) and experimental (n = 109) groups (there were no significant differences on any baseline variables, all p-values > .24). All participants completed the same baseline questionnaires (in the order described above) while those in the experimental group also received the implementation intention instruction at the end of the questionnaire: "Fruit and vegetables are good sources of nutrition as they contain many vitamins and minerals.
There is evidence to show that people who eat plenty of fruit and vegetables are less likely to develop a range of chronic diseases. However, most of us don't eat enough fruit and vegetables. Please write in below when, where and how you will introduce more fruit and vegetables into your diet over the next week. You are free to choose how you will do this but please formulate your plans in as much detail as possible. To determine the effect of implementation intentions and dietary restraint on increasing fruit and vegetable intake to RDA, only those 160 participants who did not meet RDA at baseline were included. Eating RDA at follow-up was regressed onto intervention group, dietary restraint and their interactions, controlling for demographic and social cognition variables at baseline. This model is summarised in Table 1 and is significantly predictive, correctly identifying 86.3% of participants. Higher BMI and greater intention predicted a greater likelihood of eating at RDA at follow-up.
Intervention group was also significantly predictive (those in the implementation intention group were more likely to eat at RDA at follow up: 18.5% versus 7.6%) and rigid dietary restraint was marginally significant. 
Discussion
At baseline, only 23% of participants were eating fruit and vegetables at FSA recommended levels. However, those eating RDA had greater levels of dietary restraint as well as a more positive attitude, greater perceived control and greater intention to eat fruit and vegetables. In those eating below RDA, greater BMI, greater intention and the formation of an implementation intention increased the likelihood of eating fruit and vegetables to RDA at follow-up. The effect of implementation intentions was moderated by dietary restraint whereby implementation intentions predicted a greater likelihood of eating RDA in those who were low in rigid dietary restraint but not those high in rigid dietary restraint. This is meaningful since it is rigid, rather than flexible, restraint that relates to greater eating disturbances (Westenhoefer et al., 1999) .
There are at least two possible reasons to account for the fact that people high in rigid dietary restraint do not increase their fruit and vegetable intake after making plans to do so. Firstly, the justification provided in this study for increasing fruit and vegetable intake was based on health consequences which may not be the primary motivation for restrained eaters to eat fruit and vegetables. It may be that theirs is a different motivation, for example that fruit and vegetables are low in calories or fat). Mental contrasting to allow individuals to identify the most positive outcome and then imagine the most critical obstacle can be used in conjunction with implementation intentions (Stadler et al., 2010) which increases its effectiveness and this could be explored in future research in restrained eaters. However, the most positive stated outcome for restrained eaters may be weight loss which, for people of normal weight, may not be objectively desirable or healthy (even if it is subjectively desired). It may also perpetuate a cycle of restriction and overeating, known to be a risk for bulimia nervosa and weight gain (Stice, 2001 (Stice, , 2002 .
A second possibility is that emotional factors may override cognitive plans in restrained eaters. It may be that the plan to eat more vegetables is forgotten when the trigger for overeating high calorie foods is often negative emotions. Forming implementation intentions following motivational cues rather than situational ones (i.e. the reasons why people elicit a behaviour rather than when and where they elicit a behaviour) is more effective at decreasing unhealthy snacking (Adriaanse, de Ridder, & de Wit, 2009 ).
Future research could explore whether this approach is useful in restrained eaters.
Limitations should be acknowledged. Although the sample size was acceptable and commensurate with other studies in this area, all participants were students and results may not be generalizable. In addition, the measure of fruit and vegetable intake was a brief self-report questionnaire. Finally, although the 1-week follow-up is similar to other studies using implementation intentions on fruit and vegetable intake, it is necessary to determine whether the effect in unrestrained eaters persists over longer periods.
In conclusion, implementation intentions to increase fruit and vegetable intake have an effect on unrestrained eaters but not people high in rigid dietary restraint. Future research should evaluate whether modified or enhanced approaches to the formation of implementation intentions can improve diet in restrained as well as unrestrained eaters. 
